2009 MMPC Evaluation Report Executive Summary

The Mouse Metabolic Phenotyping Centers (MMPC) has undergone a mid-course
evaluation during 2009 by NIH staff, the MMPC External Evaluation Committee (EEC)
and the Johns Hopkins School of Business Capstone Program (Masters of Business
Administration course), resulting in the current report. The report considers the entire
program and its goals, structure, guidelines and activities. The intent is to understand the
value of the program and identify elements that are successful, those that need
improvement or are superfluous, and those that are missing in its current form. The
report does not take as its primary focus the progress of the individual Centers or the
Coordinating and Bioinformatics Unit (CBU), which are funded through a competitive
process that entails peer review every five years.

The six Mouse Metabolic Phenotyping Centers (MMPCs), found at top research medical
centers and universities, provide on a fee for service basis, in-depth metabolic
phentoyping for genetic mouse models of disease (www.mmpc.org). These tests are
available to all researchers, inside and outside of the parent institutions. Researchers
send their mice or mouse tissues to an MMPC for analysis and data derived from these
animals belongs to the submitting investigator. Each Center brings unique strengths to
the consortium. The Coordinating and Bioinformatics Unit (CBU) coordinates these
activities as well as meetings, provides websites and a database for data preservation and
communication, and provides subcontracts for peer-reviewed pilot funding programs to
foster collaborative research.

The current strengths of the MMPCs are in whole body carbohydrate and lipid
metabolism; insulin action; fat absorption and digestion; cardiovascular function and
pathology; kidney pathology; microvascular complications; body composition, energy
balance and eating behavior; hormones and adipokine measurements; ion and nutrient
measurements; and intermediary metabolic pathway characterization using NMR and
mass spec isotopomer analysis (such as TCA cycle and gluconeogenesis fluxes). They
bank test data in a public database in hopes that the same tests, done by the same hands,
in a large variety of mouse models, will add considerably to our understanding of
diabetes and obesity. The Centers develop and test new technology focused on
describing mouse models. The group shares technology with the entire mouse research
community via annual practical and classroom courses as well as one-on-one training for
visiting scientists, and through the production of standardized protocols for popular tests.
They compare and contrast different phenotyping technologies and carefully characterize
the common background mouse strains used for transgenic models. The MMPC
stimulates new technology development and evaluation, novel mouse metabolic research,
and engages young researchers through two peer-reviewed funding mechanisms. The
MMPC functions as a consortium with an active Steering Committee representing the
NIH and all Centers, and an External Evaluation Committee (EEC) comprised of seven
top scientists. Common guidelines have been designed, as well as a website, catalog of
available tests, and database. The consortium has an established collaboration with the
NIH-funded Animal Models of Diabetes Complications Consortium (AMDCC) in order
to help characterize new mouse models of diabetic complications.



The first portion of the report consists of a description of the MMPC program and its
goals, guidelines, structure, services and products (Section V), and a brief progress
report for the last three funded years (2006-2009) for each of the six MMPCs and the
CBU (Section V). Furthermore, Section Il provides a detailed description of the
MMPCs activities that arose as a consequence of a similar mid-course evaluation that
took place in 2004. This first evaluation resulted in a number of excellent suggestions
that have strengthened the consortium.

Section VI provides data for the evaluation. These data were gathered through a variety
of mechanisms. Most basic are the numbers of animal models, clients and tests run in
each type of core culled from the MMPC database and progress reports from the Centers.
From these data, it appears that the Centers are adding substantial value to the mouse
research community who study metabolic disease. The MMPC has 783 ‘members’ at
181 institutions in 11 countries. These include clients, Center personnel and MMPC
small grant awardees. Collectively the MMPCs have analyzed about 150 mouse models
over the last 3 years, serving more than 575 clients, doing more than 75,000 individual
tests including a number of complex ones such as 3300 insulin clamps and 3600 indirect
calorimetry energy balance experiments. This has resulted in more than 200 papers
between 2006 and 2009. The number of tests have also increased each year, particularly
among cores that study energy balance (from about 5000 tests in 2006 to almost 9000 in
2009), and intermediary metabolic fluxes (from just over 400 tests in 2006 to over 2000
in 2009). Of the six Centers, two were initiated in 2006, and these are starting to do
considerable business now after about two years of setting up. In order to gauge the
quality of the user’s experience with the MMPC, a *Satisfaction Survey’ was sent to all
clients with completed studies in the past three years, and the results from the 68
respondents indicate reasonable satisfaction with MMPC staff interactions, timeliness and
reliability of test results—87% report the overall experience with the MMPC as positive.
In addition to performing tests, the MMPCs have produced nine papers focused on
validation of phenotyping tests in the past 3 years, and 3-4 papers focused on standard
operating protocols for popular complex sets of tests (energy balance, insulin sensitivity,
cardiovascular function) are being prepared for publication in 2010.

The MMPCs conduct three annual 1- or 2-weeklong courses, training over 220 students
in the past 3 years. These include an annual hands-on course “Glucose Clamping in the
Conscious Mouse” at Vanderbilt, an annual classroom course taught between the MMPC
and the University of Arkansas for Medical Sciences on “Isotope Tracers in metabolic
Research”, and a new annual 2 week course at Vanderbilt “An Organ Systems Approach
to Experimental Targeting of the Metabolic Syndrome”. Each student was asked to
complete an evaluation, and the results are included in the report. Overall satisfaction
with all courses has been high and demand has resulted in a years-long waiting list for the
clamping course. The MMPC has awarded 27 small peer-reviewed research grants
between 2007 and 2009 so far in the Pilot and Feasibility program and the MMPC
Initiative for Collaborative Research On the Mouse (MICROMouse) program (the total
for all three years will eventually be about 31). Applications are accepted from all US
research institutions. Although most of these are still in progress, four publications have
resulted to date from the projects awarded in 2007.



An important element in the report is an evaluation of the MMPC business plan which
was performed by four Johns Hopkins University School of Business students as their
final project for their MBA degree. Data were gathered through questionnaires sent to
the Centers, visits to the Centers, phone calls, annual progress reports, and the MMPC
website. Their thorough analysis resulted in several specific recommendations for the
MMPCs in the areas of the business strategy, price structures, accounting, work flow and
personnel, and outreach to clients and the community.

The information summarized above was evaluated by the MMPC EEC and their
comments are found in Section VII of the report. There was widespread agreement that
the MMPC was adding substantial value to the mouse research community and that the
offered tests were by and large appropriate and of high quality. They felt that resources
should be focused on the more highly used cores at each Center. They enthusiastically
underscored their support of the numerous outreach activities such as websites, courses,
funding programs and joint publications, and provided suggestions for improvement in
these areas. Some of their salient recommendations included in the evaluation report are
summarized here.

Clarify the business model-The mission statement and business goals should be reiterated
to clarify whether the MMPC is a single entity or six independent businesses, and a
financial sustainability plan and outcome measures and targets should be developed from
there. Business practices should be standardized over all Centers, including the fee
structure and role of collaboration between Centers and clients—this might best be
accomplished with substantial top-down involvement. A business director to oversee the
entire program might be useful and Center business / administrative staff should take a
more prominent role. Standardized reporting and accounting practices should be
instituted. Center staff should document the considerable time spent in consultation with
clients. There should be standard practices in place for the Centers to set fee schedules
and cost recovery approaches that take account of the time for consultation and money
for R&D.

Conduct ongoing annual audits/evaluations of Centers-- Test/core use statistics should be
reviewed annually, and the Center Directors should work with the evaluation board to
choose optimum set of tests, provide for better intra-Center coordination, and also
potentially try to coordinate with other similar NIH-funded animal phenotyping cores.
However, it was clear in discussion that all feel that the Center Director and Core
Director’s are empowered to make these sorts of decisions, and have access to the best
information on which to base them. As part of goal-setting, the MMPCs should attempt
to assess need for their tests and whether the core capacity is appropriate for the
perceived needs. Geographic regional needs should be considered.

Center specialization and regional considerations—Currently there is a mix of
specialized Centers and ‘one-stop-shop’ type Centers. Choice of tests should be guided
by demand for those tests, and emphasis should be placed on regional needs. Some tests
with limited demand may require a single core, whereas others need to be offered in more
than one site. This requires coordination to determine need and tailor offerings to need.



It is important to consider regional needs, especially for tests done on live mice. These
tests in particular may need to be done in more than one Center and distributed among the
coasts and center of the country.

Improve advertising and outreach--There are several suggestions aimed at improving the
community’s knowledge of the MMPC. For instance, there could be a bigger presence
for MMPC at scientific meetings. MMPC has presented posters and symposia at national
meetings, and it should also provide slides about the MMPC and on test protocols for
clients to use in their talks when presenting data taken at an MMPC. The MMPC could
take advantage of NIH-sponsored meetings and workshops for young Pls to encourage
them to take advantage of the services. The MMPC should improve the websites and
use them more effectively to educate users regarding the test technology and
interpretation. Missing test descriptions/protocols should be provided. The MMPC has
published some papers on standardization and comparison of tests, and has a few more
planned for 2010 publication, and should continue to write high profile papers on
protocols and do head-to-head comparisons of similar tests. The MMPC could also write
newsletters for distribution to the MMPC membership. MMPC should assess whether
the cores are underutilized, and this should guide marketing. Geographical regions
should be kept in mind here, and there may be a use for regionally targeted marketing.

Reduce barriers to testing—currently the turn-around time for studies on living animals
is limited by required quarantine time, and there may be solutions for reducing this. Each
Center should be able to conduct a small set of standard tests including body composition
and energy balance.

Protect Center Staff Careers—It is important to provide incentives and career
advancement opportunities for Center staff, especially Core Directors. There is an
important role for, and an opportunity for consortium publications and collaborative
publications. The MMPC must clarify the business model so that the Centers are
economically healthy and the staff retains academic rewards.

Compare and develop technology--the P&F program might be used to encourage careful
comparisons between technologies, such as double-labeled water and calorimetry to
measure energy balance. This work should be published in high level journals.

Potential new scientific areas for years 10-15

e Nutrient sensing in the brain. Fatty acid metabolism in regions of the brain
clearly involved in sensing changes in dietary composition. Interaction between
nutrient sensing neurons and other brain regions. A suggestion is to have a P&F
RFA for mouse functional brain imaging studies, and to invite imaging experts to
an annual meeting.

e Adipocyte biology. Bioimaging approaches to protein interactions on lipid
droplets, lipid metabolism, etc.

e Bariatric surgical models.

e Microbiome/metabolomics of microbiome.

e Mitochondria biogenesis and function



e Interface between metabolic disease and cancer
e Trauma/sepsis and the interaction with metabolic disease



